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Social  Isclat'cn  arid  Social  l/^toraction J 
A  Behavioral  and  Phyaiclogicai  Conparison 
David  ShapvTO,  Herbert  lexderman, 
and  Hc'rta  K.  Morningstar'^ 

Harvard  lledi-tal  School 

The  assessment  cf  the  effects  of  serial  jtimrali,  cn  the  Jr-dx'?i,drial 
ie  .an  important  issue  in  s-ctlai  psychology.  Interest  sn  the  problem  has 
t>een  rekindled  by  retenf  experimental  woiic  in  30-i*ial  ^isolation  and 
sensory  deprivation  where  atfampts  have  taer»  made  to  distinguish  and 
evaluate  the  effects  of  the  presense  and  absernoe  of  cpocific  stimulus 
u’ari.xblea  on  the  ind*  vidual  (Sclomonj  Kubaansky,  I'Otdeman,  Merjdelsen* 
Trumbull,-,  arid  Wexler,  Although  this  research  has  dealt  pri¬ 

marily  With  phyaleal  aspects  of  the  envxrcnmert,  it  has  also  tailed  attarit 
VC  the  Lmpert^nco  of  the  sosjaJ  envirormerd  £>r  any  ijvdivldual .  As  stated 
by  Petruiic  U96^,  p.  233) »  IxiierafttSon  Is  an  important  fa^JiU^r  In 

the  determination  cf  behavior,  lack  of  particlpaticm  in  interaction  or 
exclusion  from  ?Jitera-;tiiin  may  have  a&  profound  efferie  as  sen8i»ry 
deprivation  has  b.?ar,  shttva;  to  hace  ’’ 

It  ss  our  acm  In  the  present  atud,y  ic  evaluate  rhe  effects  of  the 
presence  -^r  absenie  t  f  social  svT’muli,  by  s  onparmg  the  respesnsea  cf  the 
‘;ame  Indjvhauals  .n  isolation  and  i-h  vr.tera.  tlon  svtiiationso  We  use  a 
Si-mple  task  in  wh^ch  su’toess  ard  failure  ’-ar  be  manlfiulated  and  made 
equivalent  for  bo'h  bcetal  eondivtons.  Or.,  the  assun^.tjtca  th.at  the 
order  in  whieh  the  individual  expetiesi^'es  the  task,  that  is„  vrfvether 
alone  or  ’^r.  a  group,  mighr  na-'e  a  a  .gr.:vf  icanl  effe<.st  on  hi' a  reaptufsef 
Ihe  order  was  bal.mted.  Thia  assiiraption  dorivcii'  in  part,  from  the 
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mric  of  Sherlf  (1936)  nho  danwiatrated  that  the  Influenee  of  the  group 
on  Individual  poreeption  depended  m  teeq^oral  order. 

To  aseeee  individual  responset  we  use  an  experlnental  approach 
has  been  applied  previously  in  the  study  of  initiation  roles  in 
group  interaetion  (Iielderman  «vi  Shapiro,  in  press).  This  approach  nakes 
it  possible  to  exaaine  responses  on  a  physiologieal  as  well  as  on  a 
behavioral  level.  The  following  hypotheses  will  be  investigatedi 

1.  Behavioral  and  physiologieal  responses  differ  as  a  fUnetdLon  of 
social  oonditlon,  ieolatlon  or  interaetion,  and  the  order  in  whieh  the 
individual  eaqperienees  these  conditions. 

2.  Initial  experience  in  a  group  sitnation  leads  to  greater 
individual  eonsisteney  of  behavioral  and  physiologioal  responses  than 
initial  experisnee  in  isolation. 

Method 

Ixperlnental  hooedore 

The  experlnental  task  eonsistad  of  a  oontrivad  gane  whieh  ean  be 
played  by  individuals  or  groups  (Levin  and  Shapiro,  1962f  LeldenMi 
and  %apirot  In  preae).  In  the  gane,  subjeete  (Se)  are  eeked  to  gnasa 
the  order  of  oolora  on  a  Hat  In  the  possession  of  ths  aaqpwlMntsr  (B). 

A  gusss  is  nsds  by  pressing  me  of  six  buttons  on  e  oontrol  box  In 
fvent  of  esdi  S.  Ssoh  button  H^ts  one  of  six  bulhe  i¥>n  esjuaallin 
to  the  color  seleeted  as  shown  on  a  panel  plsosd  la  ths  eentsr  of  ths 
table  around  whidi  Ss  sit. 

^  ths  interaotion  smdition,  sadi  group  of  three  Ss  was  to 
dieeuae  eaoh  dseislon,  cons  to  agreanant,  and  press  ths  button  of  ths 
sane  oolor  at  the  sane  tine  for  the  eanter  light  to  go  on.  In  the 
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laolation  oonditlon*  Mah  S  pftayad  tba  gam*  alone  and  waa  atakad  to 
diaonaa  hia  roaaona  out  loud  before  making  eadi  gueaa  and  preaaing  the 
button  to  torn  the  light  on. 

Sa  were  brought  into  the  Mqperiaantal  non  hsr  a  feoale  teohnioian 
idio  attadhed  Oalwanie  Skin  Ibtentlal  (OSP)  eleetrodea  on  the  thenar 
eninenee  of  the  left  pain  and  on  the  doraal  aurfaee  of  the  left 
foreanit  approximately  20  cm  apart.  SLeetroeardiograph  eleetrodea 
were  attaohed  to  the  upper  arma.  Sa  uaed  their  riid^t  hand  to  preaa 
buttona.  After  an  initial  15-eiinute  reat  period,  inatruotiena  were 
read  ty  the  E  and  each  S  waa  given  two  praetiee  triala.  Similar 
inatruotiona  were  uaed  for  individuala  and  groupa.  laatriietiona  to 
groupa  were  aa  foUowa* 

New  we  want  you  to  take  part  in  a  gueaaing  game.  Thia  ia  how  it 
worka.  In  the  other  room  1  have  a  long  liat  of  oolora  written  down,  and 
you  have  to  gueaa  eaA  oolor  on  ny  liat  and  try  to  gat  aa  nany  right  aa 
poaaible. 

Tour  Job  ia  to  talk  it  over  with  aaeh  other  «xl  deoide  idiat  the 
color  ia  each  tine.  Aa  you  do,  i^eaae  diaeuaa  bow  you  arrived  at  your 
daeialaa,  and  alao  name  the  oolor  you  are  going  to  diooae  for  eaoh  gueaa. 
Speak  diatinotly  ao  that  you  can  be  undaratood.  Aa  aoon  aa  all  three 
of  you  agree  on  a  oolor,  yon  at^  talking  mad  torn  on  the  ll^it  hy 
preaaing  the  button  of  the  oolor  on  the  box  ia  front  of  you.  ^dl  three 
buttona  have  to  be  dowi  for  the  li^t  to  go  on.  Tou  keep  the  light  on 
until  you  find  out  idiether  you  gueaaed  riid^t  or  wrong.  If  yon  gneaaed 
right,  you  will  hear  a  aound  like  thia  (tone) .  If  you  guoaaed  wrong, 
you  will  hoar  a  aound  like  thia  (buiaer) .  Aa  aoon  aa  you  find  out 
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how  you  dld(  tom  off  the  lluht*  Whether  you  guessed  ri{^t  or  wrongt 
1*11  go  on  to  the  next  color  on  iqy  list  and  you  have  to  guess  that  one* 
It  nay  be  the  sane  color  as  the  last  one«  or  it  nay  be  different* 

Let's  txy  one  for  practice.  Si^^se  you  all  talked  it  over  and 
agreed  wi  red.  Try  it.  (They  do.  Busser.)  That  naans  your  guess  was 
wrong.  (If  they  do  it  wrongs  Ibu  hold  it  doMi  until  you  find  out 
idiether  you  guessed  ri|^t  or  wrong.)  Try  red  again.  (They  do*  Tone.) 
That's  ri^t.  The  colors  are  red,  brom,  yellow,  green,  grey,  and  blue. 

ItUBBft  OL  XDU  ggK  von  gQllld  Al  XQHC  dgOlllflll 

gmib  lllft.  Bo  nal  talk  while  the  li^t  is  on*  Tn  ia  ggjL  AA  mK 
riaht  aq  noaatHla.  Aqy  questicms? 

VQien  you  hear  a  long  tone,  start  guessing  imediately  and  keep  on 
guessing.  When  you  hear  another  long  tone,  it  is  tine  to  stop.  At  the 
end,  please  sit  quietly,  do  not  talk  or  nose  around. 

After  the  5-ninute  instruction  period  the  B  left  the  roan  and  the 
S  began  to  play  the  game.  Reinforcenent  was  given  5  seconds  after  each 
guess  in  the  fora  of  a  {Peasant  t<me  for  a  correct  response  and  m 
unjdLeasant  busser  for  an  incorrect  one.  The  intensity  of  the  sounds 
was  72  docibels,  each  lasting  1*5  seconds* 

Physiological  rsqponses  wwre  reoordsd  continuously  during  eaidi 
session  on  an  Offtier  T^yp®  ^  (transistorissd)  dSfnagraph*  Details  on 
mqpeiinental  apparatus,  recording  equipnant,  and  laboratoiy  nay  be  fbund 
in  Lsideman  and  Shapiro  (in  press);  Thrsky,  Leidsraant  and  Siapiro 
(1962);  and  Leidenoan,  Shemood,  and  Kaulhann  (in  preparation). 
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Subjaota  and  DealKn 

The  Sa  were  84  wonent  8X  student  nurses  and  three  oolXege  students* 
in  the  age  range  18*27c.  Ss  were  paid  $1.50  per  hour. 

Each  S  was  studied  in  two  omditions*  isolation  (I)  and  interaction 
(G)  in  two  experinental  sessions  (l»2).  In  I  eadi  S  played  the  gane 
alone;  In  G  the  same  Ss  played  the  game  in  groupa  of  three.  For  54  Ss* 
the  experinental  order  was  1  first  and  G  second  (I^-G^);  for  30  Ss*  the 
order  of  condition  was  reversed  (G^^-I^).  Tine  between  sessions  varied 
from  one  to  five  days.  Ss  were  randooily  assigned  to  groups  and  randomly 
seated  within  eadi  groiqo. 

The  sane  non-contingent  random  reinforcanent  sdhednle  was  used  for 
the  gane  in  all  sessions.  The  reinforcanent  was  given  as  a  positive  or 
negative  stianlus  after  each  trial.  It  was  presented  at  rsndoa^  that  is* 
unrelated  to  the  behavior  of  the  Ss.  The  reinforeeaant  sdiedule  was 
varied*  beginning  with  an  initial  low  lev^  of  saooess*  followed  toy 
increasing  levels  of  success  and  a  final  period  of  low  success.  The 
positive  reinforeenent  ratios  used  were  siieecssively  1/6*  l/3t  2/3*  and 
1/6*  eadi  in  force  for  10  minutes*  for  a  total  gaaw  period  of  40  minutes. 
Following  the  gane*  Ga  were  required  to  rest  for  15  minutes*  a 

total  of  75  minutes  in  the  laboratoxy.  There  was  no  time  Unit  ibr 
eadi  guess;  indivinhials  or  groups  ware  frse  to  respond  at  their  oun  rate. 
Measures 

NaaMres  were  derived  on  the  basis  of  the  S<s  contlnnous  behavioral 
and  physiologioal  activity  during  eadi  of  the  four  lO-mtnnte  eqwriaontal 
periods  and  for  the  initial  and  final  rest  periods.  For  statistical  and 
correlational  analysis  a  sini^e  number  representing  the  entire  40-oinnte 
gane  period  was  used  for  eaCh  variable. 
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Ihitiatlona.  In  It  the  bc^Tloral  index  for  eaoh  S  was  tlie  number 
of  inltiatlone  (responses)  made  by  a  S  per  ninute  (X  Init*)*  In  0,  the 
b^iavloral  index  vas  the  number  of  trials  per  minute  in  iMeh  eaoh  S  was 
the  first  of  the  three  to  Initiate  a  color  guess  idddi  vas  finally 
agreed  tqxxi  by  the  groap*  The  name  of  the  color  had  to  be  stated  Torbally 
for  a  color  nomination  to  be  called  an  initiation*  Nuniber  of  Initiations 
per  ninute  per  group  vas  used  as  an  index  of  total  group  response*  Both 
correct  «d  incorrect  Initiations  vere  included  in  the  counts  of  behavioral 
acts. 

It  vas  assumed  that  the  initiatina  of  acts  of  the  individual  in 
isolation  and  the  initiation  of  decisions  in  groups  represents  a 
bdiavloral  dimension  oomnon  to  both  situations* 

The  naan  square  successive  difference  of  the  response  data  vas  used 
as  a  measure  of  the  variability  of  behavior  (d  Unit*)*  This  statistic 
vas  OQi^iuted  fay  averaging  the  squared  deviation  between  nunher  of 
responses  for  each  suecessiv«  inute.  The  statistic  takes  into  account 

the  ddfts  in  rate  of  initiations  that  nay  occur  over  tine*  The  same 

2 

statistic*  d  *  vas  also  used  in  the  analysis  of  physiological  variability 
(Leldenun  and  Shapiro*  1962{  von  Neuaannt  Kent*  BeUlnson*  «d  Hart*  19UL). 

Galvanic  Skin  Boteotial  (QSP).  OSP  vas  rscordsd  as  a  basal  level 
continuously  throu^iout  each  experimflntal  session  for  each  S*  It  is 
the  difference  in  DC  potential  between  an  active  aid  an  inactive  sweat 
area  of  the  sidn*  OSP  is  a  chollnergieally  mediated  sympathetic  response 
assumed  to  reflect  level  of  activation*  For  pmpoass  of  quantitative 
analysis*  the  oontlnuous  basal  levels  of  OSP  were  sampled  at  successive 
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1-mlnute  Intervals  giving  20  observations  for  the  initial  rest  and 
instruction  periods  10  observations  for  each  of  the  four  eiqperlmsntal 
periods  or  ^  for  the  entire  game  periods  and  15  observations  for  the 
final  rest  period.  This  one-awnlnute  sampling  rate  detects  ehanges  in 
basal  level  occurring  more  than  once  a  minute.  It  ignores  changes 

in  specific  and  non-specific  galvanic  dcin  responses  (GSR)  ehich 
usually  have  a  tine  duration  of  10-20  seowids.  Two  statistics  were 
used  in  the  analysis  of  differences  in  basal  levels  of  GSPt  (a)  The 
mean  (I  GSP)  or  central  tanden<^  of  the  basal  level  was  eongjuted  by 
taking  the  arithmetic  average  of  the  sanded  values,  (b)  The  mean 
square  successive  difference  (d^P)  describes  the  variability  of  the 
basal  level  and  mas  cooqputed  by  averaging  the  squared  deviation  between 
each  successive  l-olnute  value  (leiderman  and  Shapiro^  1962). 

Heart  Rate  (HR)<  HR  was  recorded  oontinuously  throughout  each 
session.  Ihlike  OSP,  HR  is  under  both  cholinergic  parasympathetic  and 
adrenergic  synpathetic  control  and  therefore  refleets  the  state  of 
autonomic  balance  of  the  cardiovascular  system.  HR  is  ussd  in  this 
study  as  a  physiological  index  of  the  affect  of  moderate  stress  on  the 
individual  .  It  was  measured  by  counting  the  number  of  beats  per 
12-8econd  block  at  ea<di  minute  observation  point.^  The  values  for  eadi 
12-8eoond  period  were  then  esquressed  in  terns  of  beats  per  minute. 

Two  ststistics  were  used*  (a)  The  mean  (1^  HR)  describes  the  average 
heart  rata  for  any  set  of  sanqiled  observations,  (b)  The  mean  square 
successive  difference  (d^R)  describee  the  vsriabUity  of  the  chiging 
heart  rate  computed  in  the  same  way  ae  d^GHP. 
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Results 

Ihtsrest  in  the  guessing  gams  renalned  relatively  hi^  for  Ss 
during  the  two  ejqMrinental  sessions.  Ss  appeared  to  aoe^  the  game  at 
faee  value  and  in  no  ease  did  they  say#  either  during  or  after  the 
sessionsf  that  the  oonneetlon  between  guessing  and  sueeess  or  failure  %iss 
artaltnuy.  Three  iq^maohea  to  the  gene  were  generally  observedt 
(a)  tzying  to  find  a  logical  pattern  in  the  sequence  of  oorreot  and 
inoorreet  color  guesses,  (b)  using  a  non-logiesl  or  intuitive  sjraten 
in  guessing,  and  (c)  associating  objects  in  the  roan  or  elseidiere  as  a 
way  of  dioosing  colors.  The  logical  approach  occurred  lees  frequently 
than  the  other  two.  Rone  of  the  approaches  appeared  r^tad  to  the 
behavioral  and  physiological  measures. 

The  results  for  each  of  the  six  measures  are  presented  separately 
in  graphic  form.  Numerical  values  representing  the  entire  experimental 
period  (40  minutes)  are  given  in  Table  1  for  eadh  measure.  Ccrrelatlcns 
between  and  0^^  and  l^t  Tor  eaeh  measure  are  shown  in  Table  2. 
Initiations 

Ilean  (X  Ihit.).  Ih  Figure  1  the  means  of  ?  Ihit.  are 

shown  for  individuals  alone  and  for  3-per8on  groups  taken  as  units. 
Highest  response  rates  tended  to  occur  under  2/3  rdnforeeBmnt  followed 
by  a  faU-off  in  the  subsequent  l/6  period.  Changes  were  sigilfioant 
only  in  where  35  of  5*^  3s  rose  from  the  1/3  period  to  tbs  2/3  period 
(2  ties,  p  <  .05),  and  34  of  the  54  fell  off  in  the  Ibllowlng  1/6 
period  (2  ties,  p  <  .05). 

Order  did  not  have  a  sipaificant  affect  on  initiation  rate.  Of 
the  84  Ss  in  the  entire  sample,  only  two  made  fewer  initiaticns  during 
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TaUlft  1 

Kmo  ValtiM  of  Bflhxfiognl  wd  FhyrtologlMl  Hmmtrm 
Ourins  SxpoxiMBtal  Parlod 


(Mar  ^-^2 
<M  «  54) 
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(H  « 

«i-^ 

30) 

(^ondliiion 

CooditloQ 
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“2 

^2 

I  Ihlt. 

3.62 

2.70 

3.52 

2.37 

Init. 

1.69 

1.23 

1.86 

1.00 

I  Q8P 

19.9 

23L.6 

15.8 

22.8 

d^  OSP 

9.2 

8.7 

7.4 

10.8 

ZHR 

85.7 

83.2 

8O.5 

81.4 

HR 

34.5 

41.5 

37.0 
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Table  2 


Conaiataney  of  IndlTidual  Qlff araneaa  Aeroaa 
Xaolatlon  and  Interaotion  Condltiona 
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t  Ihit. 

t  OSP 

d^  OSP 

I  HR 

d'  HR 

54 

.04 
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.24 

.65* 

.57* 

.22 
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30 

.54* 
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.50* 

.54* 

.69* 

.28 

♦  p  <  .01 
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the  aotlrtt  game  period  idien  alone  than  they  did  idten  in  interaotion 
with  othera.  Ihdlvlduala  in  laolation  were  also  more  prodoetive  of 
initiations  as  coi^Mred  with  the  total  responses  of  tluree  persons  in 
groups. 

As  to  the  eonsistaney  of  response  for  Ss  between  social  oonditions, 
the  ranlc-oztler  correlation  for  initiations  was  *04  (ns)  for  ^-^2  ^ 

.54  (p  <  .Ol)  for  Q2,**^2*  ^  consistent  r^tiwe  to  one 

another  in  initiation  rate  if  they  interaeted  with  others  first  and 
then  perfoxued  alone  than  vioe  versa* 

Mean  Square  Sucoeesive  Olfferenee  Initiation  (d^  Znit*)*  The  data 
for  d^  Init.  are  shown  In  Figure  2*  Values  of  d^  Ihit.  hhowed  no 
significant  dunges  in  relation  to  task  reinforcement  ratio  taut  tended 
to  tae  higher  under  2/3  relnforoonent  as  ooeqpared  with  l/3»  in  all 
instances*  For  the  entire  game  period*  d^  ^t*  was  in 

ooegMred  to  Q2  in  34  of  54  Ss  (l  tie*  p  <  *10)  and  I2  compared  to 
in  26  out  of  30  Ss  (p  <  *01)* 

Ss  relatiTe  to  one  another  wwe  not  consistent  in  variability  of 
initiations  for  either  order*  Hbos  obtained  wore  —05  for  ^ 

—10  for  neither  significant*  Itolike  the  results  obtained  for  Z 

Unit**  consistency  of  response  variability  is  not  affected  by  temporal 
order  of  the  group  or  individual  eaq^rience* 

Galvanic  Skin  Rotential  (OSP) 

Mean  GSP  (T  QSP).  Ihe  data  on  ^  G8P  are  shown  in  Figure  3*  Basal 

levels  of  OSP  tended  to  be  lower  during  both  rest  periods  as  coavared 
with  the  game  period.  Ihirlng  the  gmae*  OSP  levels  did  not  vary  aignifi* 
eantly.  Moreover*  differences  in  X  OSP  as  a  fbnotion  of  task  reinforee* 
want  >etio  were  not  as  great  as  differences  as  a  Ibnctlon  of  social 
condition  or  order. 
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Aaalyaia  of  variano&  of  X  QSP  based  on  the  entlrs  40«iiiinttte  gans 
Indleated  X  OSP  was  signifieantly  hii^er  in  0  as  oonparsd  to  I 
(conditim  effect).^  The  analysis  also  shoirad  interaotl<m  of  condition 
and  order  to  be  significant  resulting  from  hiidun*  lev^  of  response 
to  a  first  eiqoerlence  as  veU  as  to  the  presence  of  others. 

As  to  the  consistency  of  Ss  across  eondltionsy  the  results  approxl- 
mated  those  found  for  Initiations.  The  eomdatlon  between  1^  and  0^ 
was  *24  (p  <  .10)  and  .50  (p  <  .01)  between  0^^  and  1^.  Ss  were  relatively 
consistent  in  X  QSP  when  the  group  sltuatlm  occurred  first  but  not  when 
It  occurred  second.  This  finding  cannot  be  accounted  for  by  the  correla- 
tlons  between  nuadber  of  initiations  and  X  QSP  whlbh  were  all  iqpproal* 
mately  aero. 

Mean  Square  Successive  Difference  QSP  (d^  QSP) .  Figure  4  ahcws 
that  d^  QSP  was  higher  in  0  as  coaqpered  to  I  during  the  Initial  rest 
period  and  also  during  the  final  rest  period.  During  the  game  dlfferaaees 
did  not  follow  a  dear  pattern. 

As  to  the  consistent  of  Ss  relative  to  one  another  across  oondltionst 
the  rank-order  correlations  were  .65  (p  <  *01)  for  ^-^2  ^ 

for  Q]^-X2  indicating  idativdy  hl^  cooslstanoy  for  CSP  variabillly  la 
Sa  regardless  of  e^qieriiaental  onl«r. 

Heart  Rate  (HR) 

Mean  HR  (T  HR).  Figure  5  shows  the  mean  values  of  X  HR.  The  four 
curves  are  pardlsl  for  the  most  pert  and  tend  to  fall  off  and  eepvarge 
during  the  game.  Valuea  for  were  consistently  highsr  than  those  for 
Q2  and  valuea  for  Q^  were  oonalstently  hlid^er  than  Indicating  that  HR 
tends  to  decrease  over  tliae,  both  within  each  soaaion  and  fTon  session 
to  session. 
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Aaalorsis  of  varianc*  of  ?  HR  data  baaad  on  tha  ontira  gina  pariod 
did  not  yi^  a  al0sifloant  overall  affaot  dua  to  aoeial  oonditlon* 

Tranda  in  tha  data  are  bast  dnonstratad  ty  Ofli>aring  tha  iMon  of 
85*7  basts  par  ndnuta  fbr  individuals  alona  in  3^  with  tha  nem  of 
80*5  baatspnr  admita  ibr  individnals  in  groups  in  The  naan 
haart  rata  (83.8)  for  ly^  and  I2  ooahlnad  was  in  faet  mdy  sli^tly 
hl^dier  than  tha  naan  (82.2)  for  and  83  oonjbinad.  Bawaver*  tha 
intaraation  bataean  oonditinn  and  order  was  aigpdilsant. 

As  to  oonaiataneyt  haart  rata  laael  ms  hii^hly  oorrolstad  serosa 
oondition  (rho  ■  .d?*  p  <  'Ol*  in  8291^1  rho  »  *57%  p  <  •01»  in 

Haan  Square  Snooaasiva  Qlffsraoea  HR  (d^).  la  Figaro  6  d%R 
naan  valoas  may  irragolarly  for  tha  nost  part.  Qidar  1/3  and  2/3  rain* 
Ibreapaant,  d^  tended  to  be  higher  fbr  iqdlvldaals  in  groups  as  aopparad 
idth  indtvlitttala  in  isolation.  As  to  tha  affoots  of  task  roiafbrsaMnit 
heart  rata  varUbUltgr  tended  to  dasraasa  in  tha  2/3  pariod  «d  tton 
inoreasa  in  tha  ouhaaqaant  lav  reinibremant  period  (1/6)#  but  tha 
trmds  are  not  si^diiomt.  Bonetar#  tha  ovorall  eonparisen  of  1  and  8 
fbr  tha  gmo  pariod  did  not  aboe  sfgniftsant  difforaasas. 

As  to  individual  oonsistiocar#  tha  rarJiwordar  oorrolation  botwom  1^ 
and  8^  ms  •22v  and  .28  botmm  0^  md  ^#  nadUiar  si^rtflami*  Heart 
rsta  vsrLohlll^  as  hare  noasurod  fbr  a  AOminsta  tins  pariod  dooa  not 
have  tha  sanp  oondatobt  aharsotorisaition  fband  for  C0P  vsriaMlilgr  (^BBP) 
as  raportad  abovf. 

Oiseossion 

Xt  ms  our  porposa  in  this  stadf  to  dstandna  tha  affsots  of  rostilotad 
social  conditions  on  an  individBal*s  psrfbmenoa  and  salaotsd  phyainloigioal 
roQponsos.  This  work  stasnsd  in  port  iron  aorlisr  stodios  in  sanaery 
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daprlTation  and  Isolation  nhoro  nodifloation  in  porfomaneo  and  psypho* 
lofieal  Aaietim  mro  usually  attritautad  to  ths  rastrletion  of  pbysioal 
atiouli.  In  order  to  assess  some  effeots  of  social  etlwult  on  the 
inUelduals  our  strategy  vas  to  etqplay  an  esgterlnental  situation  in 
iddoh  the  phyeieal  and  soelal  stlauli  uould  be  relativeljr  standaxdised» 
and  yet  raxylng  soffieiently  to  prerent  monotony  and  boredon*  The  eon* 
trtvsd  "ipieeslng  gma”  was  eninently  suited  for  this  purpose  and  easily 
adaptable  for  a  single  ladirijdttal  or  a  nalti»person  intereetion. 

Although  the  pertieular  behavioral  and  physlologieal  measures  employed 
herein  were  not  direotly  related  to  the  variables  repoirted  in  the 
earlier  isolation  studies^  it  mas  felt  that  the  establiahnent  hf 
objeetive  measures  of  the  effeots  of  the  soelal  oonditions  on  individual 
perfonunee  night  help  boring  into  perapeotive  the  relationship  between 
phyaioal  and  soelal  stlnulus  conditions. 

Ihe  najor  findings  indioate  that  soodal  oonditions  affeot  the  mean 
basal  galvMiie  skin  potential  and  the  number  and  the  variability  of 
bdutvieral  aete  made  by  an  Individual.  For  the  individual*  mean  OdP 
is  higher  and  behavioral  rate  md  variability  are  lower  under  oonditlona 
of  Interaetian  aa  oomparad  with  iaolation. 

Whilo  the  umber  of  raapoosea  made  by  individuals  alone  was  hl^ier 
tlun  the  total  of  the  three  Indivldaals  In  the  groap*  the  differanoe 
nay  be  aosomted  for  by  the  oowplaxity  of  deeislon  making  In  an  Intasr- 
aotlaB  situation*  Other  studiee  whidi  have  dealt  with  alntlar  aiqpeots 
of  psrfbnnnee  alone  or  in  groups  have  come  up  with  sqpivooal  raaults 
(Kelley  and  Thibant*  195A^}.  ^hdoubtadly  the  oonparability  betwawi  these 
atadLes  should  be  examined  farther. 
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The  interpretation  of  the  phoriiologleel  flndlnge  la  not  altogether 
alnpleo  The  galvanic  akin  neasure  has  bean  oonoelved  aa  an  Index  of 
the  lev^  of  aetivation  foUoeing  the  evldanoe  of  Duffy  (I957)t 
Sdtloeberg  (195^’) 9  and  Halao  (1959) This  eoneeption  differa  item 
acne  earlier  notlooa  of  the  skin  neaaore  aa  an  index  of  aaK»tion  or 
anxiety*  To  tdiat  extent  the  change  in  level  of  aetivation  depanda 
alq^  on  the  greater  oowplaxity  of  the  phyaleal  anviroonant  in  a  group 
and  not  on  the  f aot  that  the  atinuli  are  alao  aoeial  ranaina  to  be 
atudiad.  Anount  of  apeeeh  taay  poesibly  be  related  to  OSP  level  thou^ 
control  atndiea  in  ehidu  aubjeota  reoited  mirtbara  do  not  Indicate  that 
apealdng  leade  to  differenoea  In  OSP  basal  level.  Purthernore,  data 
baaed  on  the  rest  periods  in  vtloh  aubjeota  Mrs  ailant  suggest  that  the 
preeanoe  of  tuo  other  Individuals  nay  have  a  decided  effeet  In  itself* 

tiean  level  of  heart  rate  did  aot  vary  significantly  in  the  tno 
aoeial  oonditiona«  but  the  Interaction  between  aodal  oonditian  and 
order  was  statistically  algnifloant.  While  heart  rate  was  highnr  for 
indivlduala  in  isolation  as  compared  to  indlvidnals  in  gnuipBt  vhan  both 
were  first*  it  was  also  higher  f>r  the  first  aoqoerianse*  whethar  group 
or  individnal. 

The  findings  of  ItandLert  liandler*  Kranan*  and  Sholitcn  (1961)  are 
pertlMnt  here.  They  diatlnguiah  physiological  measures  of  aetivation 
aueb  aa  galvanic  Ain  response  froo  measures  of  aanticnality  suah  as 
heart  rate.  Applying  this  distinction  to  our  findings  would  suggest 
that  the  hi^MT  levels  of  heart  rate  obtained  in  the  isolation  aitnstion 
in  an  initial  aaqperienoe  nay  Indisate  a  greater  eantlonal  response  to 
being  alone  in  e  novel  sltustion*  We  night  hypotheslso*  fUrthoraorot 
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that  the  thr  iatening  charaotar  of  laolatlon  nay  be  eepeelally  true  for 
wonen  in  our  ‘tnilturso  are  pertiape  more  eooially  oriented  and 

therefore  notie  comfortable  in  group  situations  as  oong>ared  to  aen* 

While  the  gr  nip  situation  appears  to  yield  aoneidiat  lower  heart  rate 
levels  than  che  individual  sitoatlan«  SSP  baaal  level  la  hi^^ier  In 
groups  as  ootg^ared  to  individuals  in  isolation.  This  finding  stqpports 
the  oontentlon  that  the  tiio  autonoedo  measures  (QSP  and  HR)  are 
differentially  responsive  to  aooial  oonditlimao 

The  oonrjluiion  that  social  oonditlQn  affeete  QSP  and  behavior  is 
further  aorrr>bora1^  by  nhe  higher  ooneistem^  for  two  of  the  measures 
(QSP  level  arid  number  of  initiations)  when  the  initial  ejqpiarlanoe  is  a 
soeial  one  whan  oontraatod  to  the  lower  eansiatenaiy  when  the  initial 
esperienee  ii  t»ie  of  isojatlon.  Althou^  the  two  neasures  yield  eowparahla 
trendSv  the  correlation  between  then  for  both  the  graup  and  alone  KLtna- 
tion  is  low^  sui’^estlng  lhat  both  aaaanrae  nay  be  related  to  aone  third 
order  pineest  9  tiueh  as  axpeotanoy  or  set. 

Mean  Kesri  rate  was  hi^Jy  oonsistent  for  sobjeets  undar  the 
diffexunt  oordilionst  raganlLeas  of  order.  This  obaarvationy  also  true 
for  QSP  variabcUity*  iopliea  that  thaea  neaaurea  reflect  aone  relatively 
stable  eharacterlstios  oi  the  Individualt  not  aa  readily  nodifiabla  by 
socdal  influenoes  as  naan  GSP  and  initiatiaos.  These  two  physiblogioal 
measures  provide  the  opportunity  to  dlffsorentiate  subjeet  fietn  sltoa* 
tional  variabLeso  and  nay  thus  eatabliah  a  basis  for  studios  on  iadividoal 
differenoas  ii  tenperanant. 

Related  to  these  relatively  stable  phyeiologieal  oharastegrtsties  is 
the  work  of  Silvemanv  Cuhenv  %Biavonianp  and  Qreanberg  (1961) »  Tiny 
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r«port«d  dlfferenoes  in  l«rr^  of  aroasal*  as  msaaurod.  tgr  the  nunbar  of 
non-q^edfle  GSR's  and  basal  ddn  rasistanoe*  betwaan  "body-eriantad* 
and  '^fiald-orlantad''  8ubjaot89  ondar  a  condition  of  sensory  daprivation 
soggasting  that  laval  of  aroosal  nay  ba  diaraotalstic  of  indiaidoals* 

As  far  as  laval  of  aotlaatlon  in  our  study  i*  ooneemed,  tdien  naasurad 
Iqr  basal  laval  QSP,  the  data  Indioata  that  these  lav^  shift  uhan  the 
social  conditions  diift.  While  our  woric  certainly  does  not  mininiia 
indiridual  differences  in  ler>^  of  aetivationi  the  finding  of 
oonsistanoy  Whan  the  group  situation  is  first*  and  not  iihan  the  individual 
situation  is  first*  dsnonstratas  that  individual  diffaranoes  nay  dapand 
on  the  sooial  conditions.  Whether  this  consistancy  uould  hold  txp  under 
other  nora  savara  stiaultts  conditions  or  under  different  soeial  oonditions 
■ust  await  further  work. 

As  to  heart  rate  and  b^vioral  variability*  neither  hhowad  any 
oonsistanoy  for  subiacts  betwean  sooial  conditions.  Both  heart  rats  and 
bahavioral  raaponsaa  sra  discrata  naasoras  whidi  wars  anslysad  by 
counting  or  astinatlng  responsw  par  ninuta  for  aaoh  Klnnta  Intarvulo 
Variability  was  stadisd  by  using  the  naan  square  suooasslva  diffaiense 
for  ths  onsHrimria  rates.  This  prooadura  did  net  yield  olssr.eut 
results  and  pailiaps  iwplles  that  different  sawiillng  rates  or  other 
tedhniques  of  handUng  aaOx  oentinaooely-dungiiig  discrete  data  nay  ba 
required. 

The  variability  statiatioe  were  used  in  this  study  with  the  expec¬ 
tation  that  they  would  provide  another  bdiavloral  md  physioOLocleal 
dlnensian  by  idddi  individual  parfomanee  oould  be  assasead.  They  proved 
useful  to  the  astmt  that  tluy  provided  a  neasure  diffarait  trcm  the 
basal  level  neasures  aa  has  bean  found  by  others  (Leoey  and  luoqy*  1958| 
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Sp«l8man»  Osbonig  and  lasarusg  1961)  •  The  interpretation  of  Tariatlli^ 
neaaures  is  dlffioult  and  for  the  xaommt  vo  beUere  that  the  findings 
in  this  study  earrant  their  further  study. 

As  we  hare  Auwiy  the  ordn*  of  the  esqperisneSf  Indiridnal  and  group* 
has  different  iagilioations  for  the  relationships  observed.  V^th  rsspeot 
to  overt  behavior,  an  initial  group  experlenoe  appears  to  set  the 
individual's  behavior  idien  1m  is  alc»M;  iihile  an  initial  experienoe  in 
Isolation,  doing  the  same  task,  does  not  detemine  or  prediot  boir  an 
Individual  mill  behave  in  a  subsequent  group  aitaation.  This  suggests 
that  an  initial  group  experience  provides  a  uorksble  fTane  of  inference 
for  the  individual,  not  only  for  his  pereeptions  or  Judgnants  as 
%erlf  (1936)  has  ahoun,  but  also  for  his  level  of  eetivity  in  a  simple 
tasko 

Similarly,  me  have  ahomn  that  an  individual's  pl^siologioal  response 
to  a  dsfined  task  may  be  more  consistent  and  more  stable  vhile  morklng 
closely  vith  others.  The  group  situation  appears  to  yield  higher 
levels  of  physiological  setivation  or  aroueal,  as  me  nay  think  of  besal 
galvanic  skin  potential,  than  the  individual  situetlon.  This  level  of 
activatim  beoonee  ehaieeteristio  for  an  individual  ooopared  to  others 
in  the  same  setting  only  if  he  has  had  the  Initial  axperienoe  of  morking 
vith  two  others  before  morking  in  isolation,  and  not  vice  versa.  Thus, 
it  xuy  be  oeneludsd  that  phyeiologieal  response  measures  have  an 
ixportant  place  In  aocial  pgyohologleal  researoh  where  an  indapandmt 
non-bahavioral  appraisal  of  the  social  oonditions  nl^t  be  required.  The 
results  suggest  that  these  measures  are  of  value  la  separating  out  the 
differing  responses  of  individuals  to  changing  soeisl  as  veil  as  phyrteal 
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Suvnary 

ESlgtity-four  mnm  p«rf6m«d  a  aliqile  task  undar  eonditiona  of 
social  isolation  and  social  intoraotlon  in  a  3-p«>von  Sooeess 

and  failturo  in  the  task  were  nade  equiTalent  in  both  oonditionst  and 
the  order  of  the  esqperienee  uas  balanced.  Mean  level  and  varlabilitgr  of 
behavioral  initiationt  galvanic  skin  potantialf  and  heart  rate  ware  conpared* 
The  raeolts  ares 

1.  Both  lev^  and  variabilitgr  of  initiation  «ere  greater  for 
indivldnals  corking  alone  than  in  groups. 

2.  Basal  level  of  galvanic  skin  potential  cas  hitter  and  heart  rate 
tended  to  be  lower  under  conditions  of  group  interaeiion.  The  variabilitgr 
of  these  neaaurest  as  reasured  by  the  naan  square  successive  diffsronee* 
did  not  differ  betwaen  the  conditions. 

3.  levels  of  initiation  and  galvanic  skin  potential  ware  consistent 
for  individuals  relative  to  one  soother  chon  the  groiq>  situation  preosded 
the  alone  situation. 

4.  Individual  differenees  in  heart  rate  level  and  galvanlB  skin 
potential  variabilitgr  were  eonsistent  regardless  of  tesporal  order  of 
the  isolation  and  interaction  experienoe. 

We  have  ejqperinentallgr  dassnstrated  that  the  social  setting  cm 
nodify  pbgrslologieal  response  and  perlbnanoe  of  iiidivldBnis«  Som 
neasnres  are  sensitive  to  the  social  conditions  and  the  order  in  whiah 
they  ooeuTt  while  others  appsar  to  refleet  relativolj  stable  diaraotsristles 
of  the  individnal.  The  findings  in  this  study  have  lagdioattens  for 
future  research  on  the  socialisation  of  behavioral  and  pbgrsiologisal 
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Footnotes 

1  The  researdi  wee  stqpporied  tgr  Career  Ihreetlgatorahli)  Amid  1L2276 
and  Research  Orant  tL4209  Aren  the  Rational  lastltote  of  Mattel  Health* 

Chited  States  hibUo  Health  Senrleet  also  tgr  Qftloe  of  Raval  Ressarah 
Coatraot  Manr-1866(^3)t  Croup  Fajdiologjr  Hraneh. 

Me  wish  to  thank  Hr.  Becnard  Turahar  fhr  oonstmoting  and  nalntaintng 
siperinental  apparatus  and  rtyslologleal  reoordlng  eqtdpMntf  flso»ie  Sgadts 
for  hOlplng  to  eondaot  the  eaqpsriaants  and  aaalarae  the  resultst  md 
Mrs.  Catherine  Hanligr  for  alL-around  seorstailsl  help. 

2  SamUng  the  OSP  basal  Isvni  onoe  ovary  tso  seoonds  (i.e.*  15  saaplas 
per  adirnte)*  and  eosposlng  to  the  aawpllng  rate  of  ones  per  alautSt 
revealed  an  av«rase  differenoe  in  the  value  for  each  niante  of  <  1.0  av. 

This  differaee  is  less  than  the  error  of  *  1*0  anr  expected  using  onr 
reooxding  teetaniqae. 

3  ^  ooiqiaring  this  sanpling  method  idth  a  method  of  oonntlag  all 
the  beats*  the  average  algebraio  differenoe  over  the  aaqMrinmtal 
period  aas  less  than  >65  beats  per  minute*  igyroxlmately  31^  wror. 

4  This  analysis*  based  on  the  nodri.  desoribsd  in  fitaids  (1950*  p*  233)» 
aas  applied  to  X  OSP  and  !  HR  only.  Hoo-parmastrie  teotaiques  mare  used 
in  analysing  the  behavioral  and  the  physlolagioal  variability  neasttras 
beoanse  it  could  not  be  asauand  that  these  statlstios  era  nonasUy 
distribated. 

5  Gondaotanoe  maaauraa  have  bean  generally  eapleyed  in  these  stodios. 
Chpobliahad  data  fpon  cur  laboratory  indioate  that  the  potential  matliod 
of  measuring  sUn  response  is  ooaparable  to  the  resiatanse  mettnd. 

6  These  Intermidtianaliips  mill  be  diseassad  in  greater  dataU  in  a 


